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Dyche Mullins grew up in the 
southern Appalachian region of 
the US and attended the University 
of Kentucky, where he obtained 
B.S. degrees in Mathematics and 
Electrical Engineering along with 
a PhD in Biomedical Engineering. 
He was a postdoctoral fellow with 
Thomas Pollard, first at Johns 
Hopkins University School of 
Medicine in Baltimore, Maryland 
and later at The Salk Institute for 
Biomedical Research in La Jolla, 
California. Since 1999 he has 
been a member of the Department 
of Cellular and Molecular 
Pharmacology at the University of 
California, San Francisco. Mullins’ 
work deals with assembly and 
function of cytoskeletal networks. 
Current work in his lab focuses 
on three areas: amoeboid motility 
of eukaryotic cells; polarity of 
metazoan embryos; and morphology 
and internal organization of 
eubacteria. In 2001 he was selected 
as a Pew Scholar in the Biomedical 
Sciences and in 2005 as a Fellow of 
the Keith R. Porter Endowment for 
Cell Biology. In 2007 he chaired the 
program committee for the Annual 
Meeting of the American Society for 
Cell Biology and, beginning in 2009, 
he will co-direct the 110 year-old 
Physiology Course at the Marine 
Biological Laboratory in Woods 
Hole, Massachusetts. He prefers 
older, lugged-steel bicycle frames 
over newer ones made from welded 
aluminum; he has a weakness for 
Oreo cookies; and his favorite color 
is burnt-orange.
What turned you on to biology 
in the first place? I did not really 
become interested in biology 
until graduate school, so a better 
question might be, “What turned 
you away from biology for so many 
years?”
Okay, what turned you away 
from biology for so many years? 
Good question. In part, it was the 
way I was taught biology in high 
school. My teachers refused to teach 
anything about evolution. In fact, the 
only time I remember hearing the 
Q & A ‘E’ word in high school was when we dissected frogs. After explaining 
to a room full of queasy kids how 
understanding the anatomy of a frog 
could help us understand the basics 
of human anatomy, the teacher 
paused thoughtfully and said, “Now 
I’m not talking about evolution 
here, so don’t go home and tell 
your parents that I’m teaching 
evolution”. And that was it. The rest 
of high school biology was just a 
collection of evidence supporting 
Dobzhansky’s claim that “Nothing in 
biology makes sense except in light 
of evolution”. We collected insects 
and looked at pine cones, and we 
had a hamster that we taught to go 
to the bathroom through a hole in 
the side of its cage. That was pretty 
much it. Biology seemed more like 
an eccentric hobby than a coherent 
body of knowledge. Mercifully, 
we were spared any discussion of 
‘Intelligent Design’.
On the flip side, I had three 
great high school teachers who 
ignited an interest in physics and 
mathematics, which seemed to me 
the opposite of biology. Physics 
was a search for general principles 
underlying diverse phenomena, 
and mathematics was a language 
for describing these principles and 
exploring their consequences. So, 
in college, I studied mathematics, 
physics, and (on the advice of 
people urging me to be practical) 
electrical engineering. I avoided 
anything that even sounded like 
biology. Eventually, I ended up in 
graduate school studying electrical 
engineering. At the time I was most 
interested in dynamical systems and 
control theory: how to describe the 
behavior of complex systems using 
differential equations and how to 
use these equations to make the 
systems do what you want. 
The summer after my first year, 
while I was still thinking about 
thesis projects, I took a job 
building electronic instruments for 
a biologist. Out of idle curiosity, 
I started reading papers related 
to the work and, for the first time, 
biology began to make sense to me. 
To my engineer’s mind, a living cell 
was now just a complex, feedback-
controlled system. I could imagine 
writing equations to describe 
biochemical pathways, cellular 
functions, and, eventually, entire 
living cells. Nowadays this kind of thinking would be called ‘systems 
biology’. And while it is not exactly 
the way I approach biological 
problems in my lab now, it was the 
kind of thinking that made biology 
intelligible to me.
I started reading more deeply in 
biology and realized just how flawed 
my early education had been. I 
read Darwin and I discovered T.H. 
Morgan and Max Delbrück and the 
Phage Group. The only advantage 
of coming to biology so late was 
that I found almost everything that I 
learned new and exciting. Reading 
about solving the genetic code, 
thirty years after the fact, made me 
as excited as if it was happening 
at that moment, in a lab down the 
hall. I was astounded by the calcium 
ATPase: a single molecule that 
can discriminate, with remarkable 
specificity, between similar divalent 
cations and use chemical energy to 
pump calcium against a 10,000-fold 
concentration gradient. 
Before that summer was over I 
had decided to become a biologist. 
I had no idea how to do that but, in 
hindsight, I probably should have 
applied to a regular cell biology 
or biophysics program. At the 
time, however, I felt like I didn’t 
know enough to just dive into a 
program like that so I switched from 
electrical to biomedical engineering. 
A couple of years later I took the 
Physiology Course at the Marine 
Biological Laboratory in Woods 
Hole, Massachusetts. There I learned 
about the cytoskeleton and became 
interested in problems related to 
self-assembly of complex cellular 
structures. Since then, all my 
efforts have been directed toward 
answering basic questions in cell 
biology. After fifteen years, I am 
starting to feel like a bona fide cell 
biologist. 
Is there a lesson in all this? If 
there is a lesson it is an obvious 
one: that faintheartedness and 
intellectual dishonesty in the 
classroom have serious, long-
term consequences. In the US we 
have built a remarkable system of 
higher education that still attracts 
some of the best students from 
around the world. At the primary 
and secondary level, however, it 
feels like we are losing ground. 
If American high school teachers 
are afraid to teach evolution or are 
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then biology will make little or no 
sense to their students. Some might 
be smart enough to figure it out for 
themselves and others, like me, 
might blunder into it years later, 
but the rest will be lost. And that 
is a shame because I think some 
of the most important intellectual 
challenges on the planet right now 
are related to biology. 
What, for you, are the main 
pleasures of scientific research? 
There is, of course, the intense 
pleasure of the “Aha!” moment: 
when a collection of facts snaps 
together into a coherent story. 
Everybody understands this. For 
most of us, however, these moments 
are rare and we need something else 
to keep us going in the meantime. 
When I was a postdoc, the day-
to-day pleasures of science came 
mostly from planning experiments. I 
loved sitting down with my notebook 
and organizing my thoughts. 
And when experiments failed my 
notebook was my main consolation. 
For a combination of psychological 
as well as scientific reasons, I 
always wrote up failed experiments 
in more detail than successful ones. 
Failed experiments caused me 
anxiety, but if I figured out why they 
failed, they taught me something. 
They became a form of progress. 
As a postdoc, I worried about 
making the transition to principal 
investigator. At that time, I worked 
at the bench and thought with my 
hands. I did not know whether I 
would ever enjoy science away 
from the bench. I was pleasantly 
surprised, however, by how much 
I love working with students. 
Nowadays, that is the main thing 
that gets me out of bed in the 
morning and into the laboratory. It is 
a rare privilege to work with smart, 
creative students and postdocs and 
it makes my job the best one in the 
world.
Do you have a favorite paper? If 
I had to pick just one, I would say 
the 1984 Mitchison and Kirschner 
paper on dynamic instability 
(Dynamic instability of microtubule 
growth. Nature 312, 237–242). The 
most satisfying thing about that 
paper is that the main conclusions 
are inferred from very indirect 
experiments. Nowadays we are accustomed to seeing microtubules 
grow and shorten in real time, but 
in 1984, Mitchison and Kirschner 
were limited to looking at fixed and 
stained samples. They correctly 
deduced the behavior of the polymer 
from looking at length distributions 
before and after dilution. The 
intellectual spark gap that must be 
jumped to reach the right conclusion 
still gives me a thrill. 
I am also a big fan of Lew Tilney’s 
papers. Like most great scientists, 
Lew has a gift for framing old 
questions in a new way, one that 
often suggests a straightforward 
answer. His JCB papers on the 
acrosome reaction in Limulus sperm, 
for example, first demonstrated 
that assembly of actin filaments 
could generate forces and move 
membranes. Lew’s papers are also 
models of good writing. He is not 
afraid to let his personality show 
through and this makes his papers 
extremely engaging. I got into the 
habit, when reading Tilney papers, 
of making a list of words I had never 
before seen in a scientific paper. 
Among other gems, this list includes: 
“mind-bogglingly”, “chainsaw”, and 
“hay baler”.
Do you have a favorite scientific 
meeting? Yes, the Annual Meeting 
of the American Society for Cell 
Biology (ASCB). Most people say 
that they prefer small meetings, 
such as the Gordon Conferences, 
but I like big meetings for the same 
reason that I like big cities. Small 
towns can be friendlier and more 
accessible, but big cities provide a 
wider range of new and unexpected 
experiences. A well-designed big 
meeting can build a larger sense 
of community; it can present new 
work to a wider audience; and it can 
give more students and postdocs 
an opportunity to present their work 
and meet their scientific heroes. I 
met most of my closest scientific 
friends and colleagues through the 
ASCB meeting and that is still the 
venue where I am most likely to see 
them. 
As a graduate student, I saw Ron 
Vale present the crystal structure 
of kinesin and Al Gilman talk about 
his Nobel Prize-winning work on 
G- proteins at the ASCB meeting. 
Those talks had a lasting impact 
on me and I would never have seen 
them if Vale and Gilman had limited themselves to small, specialist 
meetings. And the first poster I 
presented at an ASCB meeting marked 
the first time I felt like a real scientist. 
The keys to enjoying a big 
meeting are: first, realizing that 
you cannot see everything; and 
second, figuring out beforehand 
what it is that you most want to see 
or learn at the meeting. Absolving 
yourself of the responsibility of 
experiencing absolutely everything 
that is going on can make the 
experience a lot less overwhelming. 
Organizers can also improve the 
accessibility of big meetings. For 
example, at the last ASCB meeting, 
the program committee made the 
large symposium sessions more 
accessible by providing a small 
room where attendees (especially 
students and postdocs) could meet 
with speakers immediately after their 
talks. These sessions were great, 
with the speakers and a small group 
of audience members carrying on 
lively discussions, often for more 
than an hour after the symposium 
had ended.
What advice would you give 
someone starting on a career in 
biology? Advice is a tricky thing. 
When I started my lab I picked out 
a set of mentors: three successful 
scientists to whom I ran with all 
my vexing questions. I soon found 
that, no matter what the question, I 
always got three different (and often 
contradictory) pieces of advice. One 
of those pieces of advice, however, 
usually resonated more than the 
others and that’s the one I would 
follow. So my advice would be to get 
as much advice as you can from as 
many different sources as possible. 
And remember that much of it will be 
bad advice, or at least bad advice 
for you, even if the source is an 
eminent and successful scientist. 
You need to trust your instincts. 
As Andrew Murray once told me, 
“Think about all the scientists you 
know. No two of them approach a 
problem in the same way. No two of 
them run their labs the same way. 
And no two successful scientists are 
successful for the same reason.” 
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